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Abstract of JP1 0330744 

PROBLEM TO BE SOLVED: To obtain a luminescent material which emits blue electroluminescence 
at high efficiency and is useful for providing an organic etectroluminesoent device for emitting visible 
light in a wide range t>y including a specified organometa) complex having 
o-<N-aryl-2-benzimidazolyl)phenol ligands. 

SOLUTION: This materisd containing a compound of the formula (wherein (n) is 2 or 3; M is a divalent 
or trivalent metal; G is a (substituted) (hetero) 6-24 0 aryl. the substituent is a (halo) 1-8 C alkyl. a 
(halo) 1-18 C alkoxyl, a halogen, cyano.. amino, amido. sulfonyl or carbonyl; R<1> and R<2> are 
each H, a (halo) 1-18 C alkyl, a halogen, cyano. amino, amido, sulfonyl. carbonyl or 5-24 atoms for 
completing a fused aromatic ring. M is desirably Be, Mg. Sr or the like when ns2, and is Al. Ga or the 
like when n»3; and G is desirably naphthyl, anthraoenyl. quinolyl or the like). 
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2— -ho^y-fefy (20. 1 0. 1 28mo 1 ) 

5- j&ni. S-^S- 1 8 5~1 9 5'CT'-?ft«fJlB^L/i, 

W^WL'ym.<ni>';'au:<9V.^^^V ( 1 : 1 ) 
^'^XWm\^.^^mi>:.\^Xl^9xiu^9>:'^^^y 
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(1:1) im^^xi^v iiyj\^/iyM.im^^itrc. m 

^>StSa§-li:> #^^#t4)^a<02- (N-b'7x-;U) 

[004 71 |IM0«2. N— b'7x^;l— 1, 2— 

SIMC^1<0«^. 2- (N-t'7x-;U) -r:hn'<.^ 
^'X 10. 2 2g, 0. 0 3 52mo 1 ) $^p{^'y- 
;H35mU^aF»L.>i. ^tOSaCl. 39s<r>yv 
■y h (Norit) XWO. 5 8 g^OJg-ftSSI^t ■ 6*|[m) 

m^^-ttz. 20:a-^. t K^i^'y (19. Imo k 
0. 5 9 69mo 1 ) Srl9)-5< 04 S^MtraaiDL. 

l8fflU-C9. 0g<7)N-b-7x^;P-l, 2-7 
x3^UV>?TSy<7)fifegI«c?:^#jt. IR^{49 8. 3% 

(0048] HMfi^S. 1— (N— t'7xayP) - 
2— tN' — (2' — h^i^— 7xc:^;l'T5y ) ] 

lllfSW2<7)ttfi. N— h'^x^/l'— 1 , 2-7x-^ 
^-i^'r^^- (7. Og, 0. 0269mol){4. S 
is. S^5?HS\T-C, 2 7ni 1 <7)N— ;><-?-;l^ 2— tro 

•^^-•^^(NMP) tt'tc^ML. ^<^. ^commzo 

— r-V'fyl'r^oU K (4. 6g. 0. 0269mo 

1 ) s-gsiDLJt; mm^irsf^mmi^x-imt. -5- 

<0f*, SJ5zaS5:5 0'C{c±(f 3O*0J9**L/>;. 

mmi: 1 0 0 m 1 c?)?$*(C}«¥L^*<£>arAix 
^c. ^4>iX7tljt^S:rjaL. 7kj5fev->Ul 0. 4gO:^ 

(004 9]|IMW4. o— ( 1— h'7x::i;l^2— 
'<.>'X'f S :?^y 'J ) 7 X y — yKO^^ 
lfeSfe0!l3<O«^, 1- (N-b'7x::i;l^) -2- [N* 
— (2' — ^h^v— 7x-;PrS/) ] ^VXTS H 

(9. 8g, 0. 0249mol)5rl 0 0m IJtUg^ 
7X3|*gT-, 2 2 ox;, 0. 3atm<0S*flETT'i»5 

(TLCtCiOiitS) . ri&8j$-i oox:4T-j^aJt, 

15. 8 6sco^m^*Ji^>im\iL. ^(0W^^i:1ia 
»,LX4^ (*«»2 0 0-2 1 OX:^) jiSSLfe. Rrt; 

Lfz^k. m^^^i&Lx^i^<Dmt^t LX7. o e g 



10050] IIS£0!5. h'JX- [2- (2' -bK 
D;^£/-7x-yU) —l—\zyx.—/U—lH—r<.>X^ * 
rVP-h] T^PS^-^A [Al (BPBI ) 3] -fl:^ 
!BjI I-O 1 (5^>f, n = 3. M=A 1 ) (Ti-^m. 

mmm4(o^m. o- ( i-h'y x.-ji—2-^yx 

>f SrVU^U) 7xy-/K2. Og, 5. 5 2 5min 
o 1 ) iMML. 7 0mi(r>h)\^:ii>i,zmmLfi. ^(r> 

h^J-ixy^jUTJU^-^Jx (1. 7 5ml. 1. 
84inmol. d = 0. 848, 25wt. %(1. 0 

o^f*, &^mmmwit^f>^tiiL. m-^itwizsm 

h;pxyTft»Ll. 9 9 g<r)efea«c^«lSr^^. 
IR^»49 7. 6%T'*>oA:. 

[005 1]|QfefiHI6. 1- (N-7x^;U) -2— 
[N' - (2* ->h4fi^7x:i7l'T5y) ] ^yXT 

5 OmLiON— .jt-fyPboUi/y yttJCON— 7x— 
1, 2— ^x^UV^/TSy (9. 2g, 0. 05mo 

1 ) mwnz^ mMx^mwmskT. o-r-v-jui^vi 

U K (8. 5g, 0. 0 5mo 1 ) hlzXiO^. 
^izmaLt:. ^^■M^i:m^X'2^imLtzm. 

wiz 3 o-^fs^jmmi 5 ox:t±»f»B¥t/:r. 

^iS*T?^aiL, 2 0 Om I (Oi%7ifplzm 

L^::. Saait, l-(N-7xZi/i.)-2-CN' - 
( 2' -y hdri^yx^^WrS/ ) ] O'XrS H5:ItX 
mUJt. 5. 2gf, iR*ti9 6%T'J>-oy::. 

[00 52]||Jfe^7. o- (.N-yj,~jl^2-^ 

vx-f s tTVU ;u). y X y-;uo-&{£ 

IIJfi^6(0««, 1- (N-7x-yP> -2- [N' — 

(2' -p{ h=^fi^7x^/pr5y ) i^^^xrsH (i 

0. 2g, 0. 0 3 2mo 1) S: 1 OOmLOHon^ 
7X3rt-C, 2 2 OX), 0. 3atm. M^ffiT, *«)3 
I^MfeL^. iat&*^^},{»^{C'<:/X^ 5^^V-/H: 
!Ejt (convert) L)t1^ ( TLCT'SIS) , RJE 
!|«JS: 1 0 OriT-J^ai L, -e«50f* 2 0 giOiSlSb U 
?:«SanLn:. RSm-^Viii:tmiLX S^mS (»«J2 0 0-C 
•C') MiSiTJ^aiLTt^, 1 0 0mL<0«g 

(N-7x-;t~2-^>'X>f £^^yuy^) yr-J-tU 
i:nfz. SRmnso. AXVh-yti, 
(00 5311^6^8. o- {^-y 3.~l\^2^ 
y X-f * :J^V y ;p ) 7 X y -;K?5^« 
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N— 1. 2-y:>i-Uyi^TS^>' (25 

0. 1 3 6mo 1 ) irmiMi. mmmBSS,TV, 1 OOm 
i(ON—yt^/l'-2—\^a*ji^yy (nmp) tcS» 
L, -eiO^o-T-y-f/l-^oy H (2 3. 2g, 0. 
1 3 6mo 1 ) 5--e<^)>§?gt^S!raL7t. SitJS^SrB 
0:Ji-SMia-C«L, ■?-t0^3^®jaKSr2 2 0'Ci-C 

i^W^. ^m&^mz 1 5 Dm I c7)*?ra£!jDL. 3 0 0 

*tf^f^. BtMcO^IJj-CfcSo- (N— 7x-;l^— 2 

[0 0 54 J ±fB<^J:dtcaSUJto- (N-^x-yU 

tcAix, 5 0g<0igg!t'Ji^'vSr8aiDL, 7^X3$: Jo 
f^LT4^ (*«J2 0 0~2 1 OX^T) Jlg£S-ti:Jt. R 

^fSSEt L-CS-fk^^U^'i&ffifflL 

L^. mm<r>m^m. m^mti::^^ y-fi-t-i^mi^ 

^t^-^, «$2 5. 7 6gcoa«!^14|o- { 1-7 
X-/P— 2-^>'X'f 5^^V'J/W) 7xy-7P$-#/t. 

[0 0 5 51 hV:^—[2— (2' 

o^'>yji~/u) — 1— 7x-;w— 1 H-^>'X-^ 
VU-h] T;W5-'?A [Al (PBDs] (-(k^ 

I— 0 1 . ^4=, n = 3, M = A 1 ) <r>-^^ 

mm7<^mA. o— (n— 7x-;i^2— ^o-x-r 

^yVV/l^) 7xy-;K5. 73g, 0. 02mo 
1 ) $-SgSLf5r*«<o7 5mL<7)S£^ax^'y-/P4'{c^» 

36g. O. 6 7mo 1 ) Jra^S^ffiS^TT-aSSllL^t. 

>'-;t'-CiJt?f UJt. SejSI*, 5. 4g<0MJX-[2- 
(2' — bHa^i^7x-/P) -1— 7x-;l<-lH— 

1. 5%-C'J>'>;t. 

[00561 JjUiOJ: 3^^LT^t^>^^/^ hVX—L 2— 
(2* — bHO=^fs^7x-;P)— 1— 7x-;W— IH— 
^>-X-f S.yYU-hl r/US-nrA (3. Og) ^vs- 
'f^-/:J'Xj&*7X;K-ht:An, 3 4 5X:, 2torr 

T^c, ^m^-^fz^mi:m^-ti>tm$ii2. 3g-c*o 

3t. lR^Ji7 6. 7%T-*>-:>;t. 
[0 0 571 IIM^yi 0. t'X-C2— (2-tHD 
^i'7x::::;l') — 1— 7x:::;l^ 1 H-^yX'f SrJ^V' 
U-h] '^UU-fA [Be (PBI) j] (It^l- 
01. ^t*'. n = 2. M=Be) <7)^« 



IQS«7<o*m, o-(N— 7x-;u-2^:^X-f 
5ryu;i') 7xy-;K2. 86g, O. Olmo 

vt:. z<Dm&izmt<vv^j* ■ 4*si» (0.9 

g, 2ml<r>7ifpO. 00 5mo 1 ) ^fiS¥U^*<^>aS 
mttz. 2. 0N7)<S'fk:^h'J'>A^?a«raaniLT^ 
il-&^<^P H i5r*«j 1 2 fcr^L^c . R^iS: 3 Oj^tmi 

ik»L. ^-fyrm^^^, 2. 8g<0b-X-[2 

— (2' — t FD^v7x-7l^) — 1— 7x-;k— IH 

ti9 6. SX-Cfi-iti. 

[00581 llit0ll6*>4.^<5>tl3t:b'X- [ 2— < 2 • 
— bHD^i/'7x:=.;l') — 1— 7x-/^— 1 H— ^^X 
5:J^VU-h] (2. 8g) Sr^'NMl^ y^ 
X;<?7Xrff-h(CAil. 3 4 5X:, 2 t o r r COT/Prf 
V-SEET, vjNS;t-7'>^fflV%T#ll$-frf^. 
■tt^««i&l08fe-r*i:M§J±2. OgT*-5/i. JRJfStt 
7 1 . A%X'h-yfz. 

[00 5 91 5ISS0II1 1. M»X-[2-(2'-b 
Ho^>'7x-/P) — 1— 7x::i/k-l H— KVX-f $ 

V] SIS [zn (PB I ) J (fl:^i-o 

1. iCtf. n = 2. M = Zn) <?D-&« 
IQftM7<0*f^. o— (N— 7x::;;U— 2 — CvX^ 
5^yU;l^) 7xy-;K2. 87g. 0. Olmo 
1 ) S:ji^t^*^%5 0mL^7)^«X:?y-;l'tt>t;}gM 

vtz, z<r>Tm^zmmmi ■ 2mm ( 1 . 1 o g . 
0. oosmo 1 ) $-s«#iBaT-cm!niLfe. 

^i&2^SI3 0^gEL^. etil$-rJ§L. 3Lyy- 
il-X-m^Lt:. mm. 2. 8 0g<OM>X-[2- 
(2' — bHo^S'7x-;U> — 1— 7x=.yP— IH— 
'<VX'f Si^^yi'-h] fiiS$r*lfc. 0% 

[0060mjfe«12. hUX-[2-(2'-b 
Ha^>'7xr:;i.) — 1— 7x-;t— 1 H— ^>'X-f S 

ry^-h]ffl( 1 1 ) [cu (PBi ) ,] (-fb-^ 

I-O 1 , i^^. n = 2, M = Cu) cD^* 
Sl*fi«7<0«?f, o- (N-7x::i;W-2-^:^X-Y 
^yV))V) y :t.J-)V {2. 87g, 0. Olmo 
1 ) Sri^t. jiS[U^*«^>5 0mL<?)iaSx5'y-/l' 

iftciSML^. :L<mwizmm • 2mm ( 1 . 0 

g. 0. 0 0 5mo I ) 5rSI!l5?H^T'CmSnLJt. R 
t^. SejSa. 2. 82g<0M>x-[2 

— (2' — bHD^>'7x— yl^) — 1— 7x— IH 

-^>X4 sryi^-h] li (I I) jR^j8 

9. 0%T'&o3t. 

[00611lltfiWl3. hUX- [2- (2* -b 
Hodfx7x::^;l^) — 1— 7x-;l^l H— '<.i^X-Y $ 
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iftll— 0 1. ie4». n = 2, M = Mg) <ry^& 

mmieo^tm. o- (n-7x-;i^2-^>'X-( 

S^^yyyl') 7xy-/K2. 87«. O. Olmo 

( 1 . 07g, 0. 005mo ! ) irmmnWSSS.TT^ 
ijaLfz. R*eS-&ii*i?r2i^S3 0^HlSS[L>t. im^r 

iiL, j^^'y-yu-egfe^LJt. sejgfi. 2. sogoh 

U;^.— [2— (2' — b Ko^>'7x-yl') — 1— 7x 
[ 0 0 6 2 1 E L T''N''f ^tfOf^aV^ttlg 

m. ■r^j:h-h. sEii&^M. j£mmm. ^jeaat^m 

(00631 a ) K-ftXX'f yj'^A ( I TO) T3- 

[ 0 0 6 4 ) b ) my^^'^r-ycoiElUixm ( 1 5 

[00 6 5] c ) ^t^rJ'Oi'T-^^iOit^rN, N' — 
t';^— ( — N, N' -i^yji-fUO 

i^>'>'<r>iEiimmm < e 0 0 ^ry^;^ h o-a > sr . 

(0066] d ) ie5gei<l6*>^><7)b';?.— [ 2— ( 2 • — 
b Y^a^zyyjL—jU) — 1— 7x:i/l— 1 H — vVX'f 
^ryu-hl ^VV^M, [Be (PB I ) 3] <J55Bt 

® (3005j->'j?'xho-A) ^JEJ[Mimm±^z^^y^^ 
[ 0 0 6 7 ] e ) A 1 <i<om^mm c 3 7 5:ty^X 

[00681 f ) A 1 q«iO±®tC^{Ci OM g t A 
gcom^ibiUO : l*»<^)*SX^y-KS (200 0:t 

[0069] ±ieJi*tc J: 0 E Lx>'<^ Xco^^^T 

[0070] Z<OE Lr>'^''^ ^^A^^.^O^ffll^Ji. «g£ 
ag*«2 0mA/'cm^ /^^TXfgSi/'l 1. Sdf/l'h 
•CiB»lL7tJ©^3 37cd/'cm2-C$)-?/::. ELcOfe 
^flffeT'ftO, 193 1 CIEfeffim»iX = 0. 15 

8. Y=o. leax'hh. 

[0071] mtitmi 5 . CKoffeBjc^^s-sij^-rsE 

ti3o<7)*«iyi. -r^xij-h. jLumja. mmmm. 



(00721 a ) Kfl^X^ yj^'n^A ( I TO) TZI- 

[0 07 3] h) my^o>'T~y<DJBi£^^M ( 1 5 
J: •) I TOa-hm&<D±izmi^-^f.z. 

[0074] c) my^'ai^T~ym<n±i>zN. n' — 

b';^— ( 1— ^7f■;^) — N.N' — X7X— /W'^i^ 

>''i'*>'<^jE?Lf&iiiJi (eoo^rv^^xhu-A) p 

miz:^yi'ju^^-hi)^h<o^izx*)mm^-^. 

[007 5] d) ll;te0«4*>^>OMi;^- [2— (2' 
— bKD:^ri^7x:::^/W) — 1— 7x— ;^-l H— ^^'X 
Sr/yt—h] T;WS-'>A [A 1 (PBI)3]<0 
( 4 0 O^y^rX ho-A) $-iE?L«lilS 
m±lzify:S'fU:i(-hi!)-l^<^mtizJ: 'OMm^-^tc, 
[ 0 0 7 6 1 e ) fl^li^»3iyi<0±ffifcSSf6fc: i 0 M 
gt AgOH^Jt**! 0 : l*»*>«S;&y-HJB (20 

[00771 Ji^lllflffca: 0 E LrVN-'f x<o^*«^T 

[0 078] Z<7)EL^/<^Xi!-t,</)^iii:fjli. mSg 

®*^2 0mA/'cm2, v'NMTXmEEAn 1 . 0;J^;H- 
■Clgl!)L/v:*^2 1 6 c d/m^Th-ofz. E L<r)&i 
WfeT-fcO. 193 1 CIEfeffiStiX=0. 15 
3. Y=0. 1 25-C*^.. 

[0079] mmm i e . ztrmm^^trm&'rhE 

[0080] a) K^b^CX-f ( ITO) "Ca- 

[0081 1 b) ( 1 5 

IT03-hS«C7)±t^«$-fr^. 
[00821 c) ffl7^'a>'T-yflO±tcN. N' — 
b'x— ( l—i-y^ji^)— N, N' — j/*7x— yl^^' 
i^i^y<^lEl\jmm (6 00^y^^Xha-A) ^ 

[00831 d) 5^0«6*»^.<DM)X— [2— (2* 

— b Vu^i^yx-JU) —l—yx~fU—lH—^>X 
-i S.ryu-hl *J^A [Be (PB I) i] 

(400 :tyyx h xu-A ) ^lEJL^iMii 
±lZ:^>^il^r^--ht>i!>(OmtizX 

[00841 e ) m^mmftm<r>±m^z^^^zx o m 

g t A g<7)J!S^it*s 10:1 t^ti&h/lV- ( 2 0 
0 0:t>^XhO-A) S^g^$«Jt. 
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[0085] iieil^tcj: 0 E Lx/N'-f xcmmifi^l 
Lit. ^<m.. t'jU :^\i^i^^a^rif^'/7X}^<Z^ 

[00 861 z.cryELv'f'^^ xi}>hffm3m)i\t. IKS 

25*^2 Om A/ cm^ f^^TX^Si^S. T^Kyl^hT 
IH&UfcJ©^504cd/m»-C*>oA:. EL<Ofe«ir 
feT*')- 193 1 eiEfeJ^{±X = 0. 154, 

Y=0. l5lX'h^. 

[0087] C:<0^Hfl(COV%T!^lC— SOff i LV^HSfi 



too 




[0ffifOlsm^:iiBH] 

[HI] *ISMBtcA»*»-6»^Lv^ELT^^>f;:<><o^Ji 

[03 ] *i%Ba(c*»*>4»ii tv^E L-f-'^-r x<o#a 

[flF-f-^ODtBH] 

100 ELf^ux^ 102 104 ry- 

106 ;&y-K, 108 Lji«:. . 1 1 0 

jEn^ilUi, 1 1 2 m^'fiHUi. 1 1 4tfmWSL, 



[02] 



200 
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[sajB] Tf£i 0^7 nsa 

[WEm^^} mm 

iWEmcms^] mi 

imi ] 



lOO 




